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ABSTRACT 

This study was conducted at the Animal Production Farmi/State Board for Agricnltura! Researci 
over the period from 21/3/2002 to 27/4/2003 „A total of 900 Fawbro broilers, three weeks - old were used 
io investigate the probable role af licorice extract in suppressing the deterirnental effects of aflatoxicosis 
OR productive performance of broilers, Chicks were randomly allocated to 6 treatments of 3 
replicates.Birds in the first treatment (TD were fed a basal diet and used as control group. Birds in T2 
treatment fed a diet contaminated with aflatoxin. while birds in T3 treatment were fed a diti 
contaminated with aflatoxin and treated with mold killer. However, birds hM T4, TS and T6 treatrtents 
were fed a diet contaminated with aflatoxin and supplemented with icorice extract xt the levels of 150, 
300 and 450mg/kg of diet, respectively. 

nclusicn of the aflatoxin in the dict resulted io a siguificant {p<0,.05) decrease in body weight, 
weight gain, feed cofisumption, feed conversion efficiency, Productive Index, Economic Figure, dressing 
percêntage with or without viscera; an enlarged liver, spleen, heart, and giczard and increased in 
abdominal fat. When mold killer (F3) or licorice exiract (Td, TS and T6) were incorporated into the diet 
containing aflatoxin, they significantly {p<Û,05) improved all these traits. However, licorice treatments 
surpasses T3 as regards live body weight, weisht gain, Productive Index and Economic Figure, 
Furthermore, thêre was a {rend that T6 recorded the pest results irs relation to productive characteristics 
included in this study in comparison with T3, T4 and TS treatments. 

lt was concluded from this study that sip plementation of Heorite extract particulariy at a level of 
450 mg/kg to the dicf contaminated with afiatoxin can depress the adverse effects of aflatoxicosis on 
productive performance of broiler chickens, 
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اجر يت هذه الدراسة مي حقل الانتام انحيواني التابع لأهيأاة العامة البحوث الزراعية/وزارة الزراعة المده مسن 2002/5/21 لغاية 
7 و استخدم فیها 900 فر خځ فر و ج لحم فاوبرو بعمر تلاتة اسأبيج اجيب الدور المحتمل لمستخلص عرق الوس فسى تفلرسل الاد ار 
الضار ة الاجمة عن سمح العلفب يسموم ر تم توزبع الإ عو اليا علي تلائ معاماتات يتكون كل منها من ثلاثة مكررات وبواقسع 
150 فر ڪا ٤‏ معاأملة . وم تبغانية الطيرر لر کي سعاملة مله ألاولى ) O‏ اميق اسر د و جات کمجمه عه قار 1 | وت الطيور 4 م 
ا sS‏ 3 غذيت على عايقة ملوثة بسموم الافلاتوكسين ومعامل.ة 


بماده قاه لفط Mod ki er‏ . من نامية نائية ؛ فان الطيور في المعاملات 74 ر15 ١6١‏ غذيت على علرقة ملوتة بسصوم الافلاتوكسين 
و مدشاف ليها ستخاص عرف سوس ەستو يات 150 ر300 ورا ا مذغم إکض سا یا ا ائي۔ 

اشارت النتاد چ الى أن تاو ت العاف بسموم الافلاتوکسین ادى الى انخفاصض علو ي )0.05( في الوزن ألحي الطير + الزيادة الوز يسةك 
( >0.05( في 1 الو ل اڏسښي للکید و الضدال 3 الفدي ۋ القانحسة SET‏ لبها من ن ناحدة الائ ٠‏ جنها تمت أضاقہ المادة القاه هة [أحفسن 3 أو 
غرى ال ( 510 و6 ا ی ق ت و 0052 جمیع اا ادك وة بالمق ار نة بع 
المعاملة 12. كما ان معاملات عر الوس | قد تشو قات عا اا 3 فيما بتسلق بوزن ااجفم الى و از بادة ا و الدلرل تاجن 
والەوؤشر 1 قتصسادي ET‏ فضلا على E‏ هذاآک اتاد بان المماملة ۲46 فد جلت افطل النتا 2 يها بناج a‏ الانتاجية التسي 
شماتها الدراسة الحالية ا ا 5و4و5 

یه تانج من الدراسة الحالية بان اضبافة مستخلصن حرق افسوي شسو ها وس توي 45# ماتا كخ الط الملودت بسموم الاقلاتوكسين 


و استھلااف اإعافي وكفاءة التحويل اداي .4 وا 1 لالڌاجي والمؤشر و لف ته التعسأفي : ے ا و بک ل الاحسام الد !اة 9 ال ی ر باد معذوړ 
1 


یمکن ان يحد دن التاثيرات الضر ة ودن السموع ي الأداء ننجي شرو 2 الحم . 
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supplemented at levels of 150, 300, and 
450 mg/kg to the dizt of birds which was 
previously contaminated vith aflatoxin. 


Materials and Methods 

This study was conducted at the 
Animal Production farm/State Board for 
Agricultural Research over the period frorn 
21/3/2002 to 27/4/29302 .A total of 900 
Fawbro broiler, three weeks of age were 
used. Birds were fed starter diet during the 
third week of age (begining date of 
experiment; 22.7% crude protein and 
2867.4 kcai/kg of dist) and firisher diet 
(20.6% crude protein and 2922 kcal/kg of 
die) until the rnarketing age (49 days of 
age). Chicks were randomly divided Into 6 
treated groups cof 3 replicate per group, 
each replicate censtitutes 50 chicks (150 
chicks per treatrnent group). 

Birds iri the first treatment fed a 
commercial brolier ration and used as a 
control group (1) . The second treatment 
(T2) was fed a diet contaminated wıth 
aflatoxin, while birds in the third treatment 
(T3) were fed a diet contaminated with 
aflatoxin and treated with mold killer 
(Choong ang Biotech company, Korea). 
However, birds in fourth, fifth, and sixth 
treatments wers fed a diet contaminated 
with aflatoxin and supplemented with 
licorice ezxtract. Licorice extracî was 
supplemented to the diet of birds 
throughout the total perlod of experiment 
at leveis of 150 mg/kg (14), 300 mg/kg 
(T5) and 450 mg/kg of diet (T6). 

Aflatoxin used In the present study 
was aflatoxin B| which obtarned frorn the 
Department of Piant Protection, College of 
Agriculture, Universi of Baghdad. 
Aflatoxin was prepared and Incorporated 
into basal diet by method previously 
reported {i 7). Aflatoxin was preduced by 
growing Aspergillus flavus on rice. The 
mcldy rice was dried and ground to a firnıe 
powder and analyzed spectrophoto- 
metrically for tts total aflatoxın content by 
the method of Nabney and Nesbitt ا‎ 0). 
The moldy rice then added to the yellow 
corn that involved in the basal diet. The 
final level of aflatoxin introduced to the 
birds was determined to be equal tc 2 mg 
aflatoxin/kg, of diet. 

Productive characteristics intasured 
in this study included: body weight, weight 
gain, feed consunption, feed converslon 
ratio, and mortality. However, Productive 
Index and FEconomic Figure were 
determined according to Naji and Hana 
(11). At the erd of experiment, 18 birds 
per each (treatment birds per each 
replicate) were sacrificed to determine 
dressing pêrcentage with or without 
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Introduction 

The aflatoxin-producing fungi havê 
been found in large variety of 
coramodities. Condition favouring their 
growth and toxin production are : high 
rıotsture content, high temperature, insect 
damage, and the physical condition of the 
grain, weathering, mechanical handling 
and presence of eracked grairs (13) .Reddy 
et al ., (15) reparted that infestation of 
feeds with aflatoxins causes iucreased 
mortality, decreased growth rate and poor 
feed conversion in broiler chicken 
.Towever, aflatoxin was deronstrated to 
produce ir broiler chicken a steatorrhea 
accompanied by a decrease in digestive 
enzymes elaborated by parcreasl4). 
Giambrone et al, (7) indicated that 
aflatoxin treatment resulted in irıcrease in 
ihe susceptibility of broiler chickens to 
salimonellosis,. aspergillosis, coccidiosis, 
and Marek’s disease. The immuno 
depressive action in aflatoxins was 
primarily on the cell-mediated immune 
system (7). 

Aflatoxin 1s the common name for 
a group of structurally related compounds 
(aflatoxin B!, B2,G1I, and 62) produced 
by fungi of the flavus — parasiticus BIOUD 


ن 


of the genus Aspergillus “This mycotoxin 15 
potenüally a threat to poetry health and 
production through contamination of 
pouliry feeds {8). Al-Daraji (2) reported 
tat experimentally induced aflatoxicosis 


resulted ir significant deterioration In 
eryUrocytes, leucocytes, thrombocytes, 
iaernoglobin cor:centration, heterophil/ 


iymphocyte ratio, hematccrit and vlasrna 
urlc acid, glucost, cholesterol, protein, 
calcium, phosphorus, GOT activit’ and 
alkaline phosphatase activity. 

٠ Licorice exerts numerous beneficial 
geiîfects on the body, making licorice a 
valuable herb for treating a hosi of 
aliments. It can help reduce Inflammation. 
It seerns to prevent the breakdown of 
adrenal hormones such as cortisol (the 
body’s primary stress ~ fighting adrenal 
hormone), making these hormones rnorê 
available to the body and helps the body 
cope with stress (20). Licorice also appears 
toe enhance immunity by boosting levels of 
interferon, a key liamıune system chemical 
that fights off attacking viruses (6) 
However, licorice is also known to exhibit 
riany pharmacological acstlons, including 
estrogenic actlvlty, anil — inflammation, 
ant allergic, antibacterial, antiviral, 
antihepatotoxic, fungicide, anticancer and 
anti - Trichomonas (12). 

ihe present study was undertaken 
aã3 a trial to suppress the effect of 
aflatoxicosis on productive performance of 
brotler chickens by using different jevels 
oF licorice extract. Licorice extract was 


0 ی کی و‎ 
belong to the isoflavofiOoid class of 


çheraicals, appear to have several antl — 
intective effects that e interference 
wilh oxygen utilization by infective ~— 
orgarıiSmMs. Additionally, true licorice ray 
٤ ave some ability to improve functonIng 

f the Imaıune system (1, 18). Newall et al. 
2) reported that medicinal use cf licorice 
in both Westerı and Eastern cultures dates 
back severe! tkousands years. Licorice 15 
know to exhibit many pharmacological 


actions,  inciuding antiinflammatory 
(certisol-like}, antiviral, antibacterial, 
antifungal, anti Trichomonas, antlhepatot- 


oxlc and anti alerglc activities. The plant 
force the bodys ability to withstand 
tack frora virtually ary kind of pathogen. 
a If Ore is looking for a broad- 
spectrum tenlc to pre tect, ûaintain health, 
and heal irJuries, there is nO herb better 
than licorice rcot. Ursuncmiya et al. (20) 
indicated that modern research on licorice 
reports many effects which are e 


enhancing, analges ic, anti inflammatory, 
antioxidant, anti tUMCT, antiviral, 
fungicide, immune protecting, liver 


prateclirnig and liver detoxifying. lowever, 


by functioning as anti - fungal agent, this 
herb destoys or prevent the growth of 
fuinigl. 


Inciusion the atlaloxir 11 the diet 
T2) resulted in 2 significant reduction In 
ا‎ dressiig with or without 
viscera compared with control group (TI ; 
ONES Lowever, the supplementation 
of mold killer Û (T3) and licorice extract (T4, 
2 T6) to the aflatoxin — contaminated 
iet significantly improved these rwo traits 
cormparisor with T2 treatment . T6 
treatrnent surpasses other treatments 1n 
relaton to dressing percentage with ofr 
without viscerz and it restore the means of 
these two traits tO the contro! vallies. 

The effects of differerit treatments 
on the relative welghıt of certain organs are 
presented irı Table | . With incorporation of 
allatoxin into the (T2), visceral crgans 
such as liver, heart, gizzard ard spleen 
Significantly م‎ < 0.05) increased in 
cornparisorn with control group (TI) . 
However, administration of graĞed levels 
of Hcorice extract (14, 15, T6} or mold 
killer (T3) resulted ın significant reduction 
in the relative weight of these organs 
cornpared wıth 12 treatment. Furthermore, 
there was a trend that T6 recorded the 
lowest (p< 0.05) means regerdirg the 
relative weights of liver, heart, gizzard and 
کک‎ comparing with other treatments 

T4 and 9), 
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viscera, ald weıghts of 
liver, heart, gizzard, 
abdominal faf . 
ا‎ ance of data was deternined zi 
the 5% level of probability by analysis of 
varan (AN OVA) sind the Statistical 
Analysis ol System (16). Significance of 
the differences between treatment rngans 
by Duncan’s mullpie 
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was determined 
range test (16). 
Results and Discussion 
Dietary aflatoxin (T2} sierificantly 
(P<û.05} depressed body weight, weight 
cain, feed consum ption, feed conversion, 
Productive Index, ‘Economic Figure, and 
liveabil ity starting from the fourt! week of 
age through the seventh week of age in 
Compara with control eroup (TT: 
Figures 1, 2, 3,4 and Table 1). When mold 
killer E Or i extract (T4, 15 and 
T6) were added to the diet containing 
allatoxin, they significantly 0 055 


UTES 


increased these ii uts. However, 
and 16 surpasses 13 treatrient aš ed 
live body welg 8 and weight gain (Figures 


1 and 2). There were no significant 
differences bêetween licorice treatments 
(#, TS, and T16) and T3 throughout the 


experimental period with relation to feed 
conversion effic lency and nıortality 
(Figure 4 and Table 1}, Furtherrrnore, there 
were fio significant differences betweeh 
licorice treatments and T3 treatment during 
4th and Sth weeks of age, between 13, 14 
and TS treatments during 
age, and Detween 13 and T4 treatments 
Ching the 7th week of age in regard to 
teed consumption (Figure 3) 
ihe addition of 450 mg/kg licornce 
extract fo fe diet RIDE aflatoxin 
restore the mean of live body wej ight, feed 
consumnptiot, Productive Index and 
Economic figure t6 fhe control values 
(Figures 1, 2, 3 and Table 1). 
The results of this Investigation 


çiearly demonstrate that aflatoxicosis in 
broller chickens can be influenced bv 
supplementation the licorice extract to the 


contarninated diet .Increasine the licorice 
content of the dlet to 450 ing/kg essen tially 


epal ed the effects of aflatoxin. An 
obvious explanation to the protective 
effects of licorice is that ticorice shows 
sore anii-infleclive properties Ir 
laboratory and animal studies, it has 
stopped or slowed down the growth Of 
certaln bacteria, fungi, and “parasites, 
Several animal studies have also revealed a 
possibiy Strong antiviral and fungicide 
effects for true Hcorice (5) In these 
studies, true licorice cormponert that 
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Tabie!. Ihe effect 0f different leveis 0f licorice extract OM ¢ ertain e 


e serosa a ıs my mm i e Yg mgm eam e a rg a r ga r e | Ma ima a gr n ma | 


e sS 
1 1 
| Ter ٤ Tı ٠ T3 | 74 15 
Traits wl | 
ا‎ A 2 € BÛ 
Productive Index | 195.2§ ± 161.604+ | 80.55E | 183.14 185. و‎ 
أ اا د‎ 15.6 a BE 2 
e 1 5 
Economic Figure) 196.04 + | 162.144+ | 181. 3 u 34 185 0 + 
| 13.47 17.15 ع ا‎ 1601| 15.44 
OER OSG B 
ELE خ2‎ | 159 | 1482 
me. 39006| UIL D0 ÛD | Û06 
٠ “FERE TS 5 | B B B 
| percentage (with 72.814 71934 72.554 | 72.534 72.74 ± 
____ViSCEF)_|_ 469 | 733 | 28 6I9 903 
1 Dressing Al GC B 3 B 
perceniage 65.1l4 + 63.92E | 4.7234 64.774 | 64.974 
u IR E e: 02 
۳ A AB 
E 104+ | il4 1.09 + 1.08 + 
0.09 001_001 ____ 008 
TTD A : 1B 
Liver weight (%}| 3.014 3.89% | 3.17¥ | 3.15± 
ا ا س‎ 7 _/__-9 
| 9 A B I  B 
Heart weight %}) 0.514 | 0684 | 0.604 0.58 + 
0.05 0.01 0.08 0.08 
a DD CA Ê B 
E 010+ | 028+ IPE 0.15 ± 
0.003 1ِ 0.009 0.005 0.004 
EDS E EB B 
0 60 | 04 ٠ E TOL OE 
5 ( 0.01 | 0.03 ٤ 02_1_0002 |_2 


COE SEG witli 0 treated with mold killer, T4=Birds fed diet CG with 
aflatoxin and supplemented with licorice extract atl level of 150mg/kg, T5= Birds fed diet 


contaminated with aflatoxin and supplemented with iicorice extract at level of 300 mg/kg, T6= Birds 


fed diet contaminated with aflatoxin and supplemented with Hicorice extract at level of 450 ni3/kg. 
**Values in a row with different superszripts differ significantly (p < 0.05} . 


of he spleen, liver, proventriculus, glzzard, 
heart, and kidney ; and induced hepatic 
hyperiipemia . Reddy et al . (15) fourd that 
with the increase of the level of aflatoxin, 
liver kidney, spleen, gizzard and pancreas 
showed an increase in weight with 
respective threshold doses of 0.50, 0.75, 
1.50 and 4.0 ppm, while bursa of fabricius 
regressed at 1.25 ppm . Smith and 
Hamilton {19} demonstrated that graded 
doses of aflatoxin (1.25, 2.5, 5.0 and 10.0 
ppm) incorporated Into the feed of broiler 
chickens resulted in a decreased growth 
rate, an enlarged liver, spleen, and 
paricreas and a regressed bursa of fabricius. 
However, analysis of the liver showed that 
lipids accounted for 60 % of the dry weight 
increase (13). 


Liver seemed to be the target organ 
i: aflatoxicosis. Hepatic hypertrophy 
following toxin administration appeared O 
be caused primarily by increased fat 
content In the organ (15}. Mashaly et al.(9) 


reported that aflatoxin feeding at 50 ug/kg 


diet resulted in #4 significant decline in 
body and liver welghts, rate of liver proteiri 
and RNA syuthesis, and muscle RNA 
synthesis .Brown and Abrams {4) observed 
that a severe decline in plasma „proteins on 
feeding aflatoxin Bl to chickens and 
ducklings was due to the suppression of 
liver protein synthesis as a consequence Of 
mitochondrial injury and the lowered rate 
of ATP synthesis . Huff et al .(8) also 
noted that aflatoxin treatment significantly 
(p < 0.05) decreased ody weight ard 
welght gain ; increased the relative weight 
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1 ding that licorice extract can 
SHpPPIESS detrimental effec is © 
aflatoxin on İıver rnay bê ex plaine eb 
active component U Ucoricê rOO 

us€d tü lelp prevent and i IODIC 
hepatitis (liver inflammation). In one study 
of Japanese patients with hepatitis Û 
those received intravenous treatment with 
glyctyrrhizin for arı averaue of 10 years 
were significantly less iixeiy to develop 
liver cancer and cirrhosis (Progressive liver 
failure ; 21). [r a second study of 57 
patients with hepatitis C. glvcyrrhizin OA 
dose ranting from 80 to 240 mg/day) 
s1 ienificantly improved liver function after 
only one month. These ڪڪ‎ fS dirnimshed 
after glycyrrhizin treatment discartinued, 
however (3). Fujioka et al. (6) reported theft 


4 
( 3 
“y” 
اا‎ 


licorice both protects the tiver and 
promotes healing of this vital organ . The 
herb’s anti —~ inflammatory properties help 
calm hepatitıs-associated iver 


mtlamrmnation. Licorice also fights thi t€ VIRUS 
and toxins commonly responsible for 
hepatitis, and supplies valuable antioxidant 
compounds that hel maintain the overal! 
health of hver ant certain vital Organs. 
However, glycyrrhizin may protect iver 
and other vital organs such as heart, spleg 


and kidney from being darmaged ا‎ 
oxidants. TOO rary oxidants cari harm 
healthy cells and cause inflammation. 
Licorice root nuiritionally supports the 
respiratory afd gastrointestinal systems, 


lıver, heart and spleen (22). 

lt was concluded from this Study 
that dietary iicorice exiract especially at 
level of 450 mg/kg of diet can influence 
the severity oi 4flatoxicosis iN broller 
chickens and may bê helpful ir the control 
ald preventlon of this economically 
important disease . 
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